The goal of public health research is to provide a scientific basis for the development of effective strategies to improve the health status of the population.' This involves investigating the causes of perceived threats to the public's health. These causes may be distal or proximal, a characteristic of a person (e.g., weight), or a factor defined at a level of organization higher (e.g., poor neighborhood) or lower (e.g., genetic mutation) than the individual.
here that additional value-laden constraints arise from research methods themselves because methods are designed to examine certain types of problems that, while critical to study, may nonetheless lead to restricted types ofanswers.
In lieu of the broad question "What causes this disease?" we typically investigate a more narrow set of questions often focused on what is different, changing, and unique. For example, why do some people in this population have the disease and not others? Why is the rate higher in group A than in group B? Why is the rate of disease increasing in country A? Problems sometimes arise because current epidemiologic methods are most developed for examining the first of these questions; that is, the methods are best suited for understanding the causes that distinguish individuals within a population.5 However, the questions posed are frequently not about interindividual differences within a population but rather about the cause of an increase in a disease rate or differences in the rate of disease between populations.
The use ofmethods addressing interindividual differences to answer such questions may be problematic because the causes of interindividual variation in disease within a population, causes of variations in the rate between groups and over time, and causes of the existence of the disease itself can all be distinct. Therefore, there is sometimes a discrepancy between the question being asked and the methods used to address the question. When the causes of the rate differences between populations (or time periods) and the causes of interindividual variation within a population are different and the question is about rate differences, this discrepancy results in what has been called a type Ill error-providing a right answer for the wrong question.67 In this report we discuss (1) types of relationships between causes of interindividual variation and causes of rate differences, (2) how a failure to recognize these distinctions can lead to type III errors, and (3) the consequences oftype Ill errors for the goal of improving the public's health.
Relationship Between Causes of Interindividual Variation and Rate Differences
A useful starting point for understanding why the causes of differences between individuals and between groups can be distinct is Rothman's8 heuristic model for understanding causal inference in epidemiology (see Figure 1) . The basis for the model is the recognition that causes work in conjunction to produce diseases. Sufficient causes are conceptualized as a combination ofdifferent component causes that act in concert. For any particular disease, there may be different combinations ofcomponent causes leading to many different sufficient causes, as illustrated in Figure 1 , in which stroke is used as a hypothetical example. As Rothman notes, the effect size for any component cause is dependent on the prevalence of the other components necessary to complete this sufficient cause. For example, in sufficient cause 1, the effect size for diabetes would depend on the prevalence and joint distribution of both chronic stress and a genetic susceptibility to stroke.
The higher the population prevalences of chronic stress and genetic susceptibility (i.e., the complementary component causes), the higher the relative risk for diabetes, since more people with diabetes will have the other necessary components for the development of stroke (all things being equal). Therefore, in 2 populations with equal prevalences of diabetes and with equal prevalences of genetic susceptibility but different population prevalences of chronic stress, the strength of the association between diabetes and stroke (e.g., relative risk, risk difference, odds ratio) will be different. To take an extreme example, in the absence of chronic stress, the relative risk for diabetes will be 1. Therefore, any estimate of the relationship between a risk factor and a disease is dependent on the prevalence and patterning of the risk factors in the population.
While Rothman's model is useful for illustrating the population specificity of the effect ofrisk factors, the model is not as useful for understanding the causes of these population differences in the prevalence and patterning of risk factors.-" We can build on this model, however, to examine the factors that may influence the differences in the occurrence of stroke in 2 different populations (see Figure 2 ). Assume that there has been a global economic crisis. In the first society (population A), with a history of economic inequality and norms emphasizing individual responsibility and initiative, the ensuing tight economy may lead to severe social competition. In Table 1 ). We argue that examining causes of interindividual differences in risk for homelessness is not useful for appreciably decreasing the incidence of homelessness, because the causes of interindividual variation in risk for homelessness do not appreciably contribute to the current incidence of homelessness. In obesity research, examining interindividual differences may have some public health usefulness, but of a limited nature, because the causes of the rate differences between populations and the causes of interindividual differences interact in creating the current incidence in the population of interest. In the case of ethnic differences in infant mortality, examining interindividual differences may have important public health consequences, but not the ones wanted, because while the causes of interindividual differences are also causes of the current incidence, they may not be causes ofthe rate difference between the groups of interest. homelessness and the causes of interindividual differences in homelessness are distinct.
In this conceptualization, homelessness exemplifies what Lieberson calls the distinction between a "basic" cause and a "superficial" cause: a superficial cause is one whose shifts over time do not lead to changes in the dependent variable.'5 In homelessness, a lack of affordable housing is a basic cause, whereas individual characteristics constitute superficial causes. Structural factors, such as the size of the available affordable housing stock, determine the rate of homelessness.'8'24 These factors will change over time owing to changes in economic conditions, housing policies, construction costs, etc. At any particular time, however, ifthere is a shortage of 50000 units, a minimum of 50000 people will be homeless.
Ifyou change the characteristics ofpeople who are homeless (i.e., the risk factors), the rate of homelessness will not change, since there will be some other people who lose out in the competition for this limited commodity. The only way the amount (i.e., the rate) of homelessness can appreciably decrease (barring a change in the definition of reasonable housing and domestic arrangements) is ifthere is an increase in the amount of affordable housing, however it is created. In this way, the particular characteristics of homeless people are simply superficial causes, factors that are related to variation between individuals in risk of homelessness but that have nothing to do with the causes of the incidence ofhomelessness.
The causes of interindividual differences within the population may be interesting in and of themselves, but from the public health perspective of trying to decrease the amount of homelessness at any time, the interindividual differences are largely irrelevant. The identification ofindividual risk factors for homelessness may benefit certain people by decreasing the probability that they will become homeless. Studies that investigate interindividual differences in risk for infant mortality among Black women, when the question concerns rate differences between Blacks and Whites, represent our third case scenario. In this situation, information about interindividual differences is likely to be useful in decreasing the rate ofthe outcome, because the causes of the intragroup variation are likely to make a distinct contribution to the infant mortality rate. The individual-level risk factors may indeed be causes of infant mortality, and interventions based on them will likely be successful in reducing the rate. Such interventions will not change the size ofthe group differences, however, unless the group difference was just a reflection ofdifferences in the prevalence of the causes of interindividual differences within each group. In any case, this could not be verified without appropriate comparisons between groups. Ifthe causes of the group differences and the intragroup variation are distinct, interventions based on individual-level factors in both groups may reduce rates among both Blacks and Whites but will not necessarily reduce the rate difference between Blacks and Whites if there is a contextual or structural factor associated with it. Whether a focus on interindividual differences or on group differences is more effective from a public health standpoint (i.e., from the point ofview of decreasing the rate) depends on the rate of disease in each group and the magnitude of the group difference.
Conclusions
When the question of interest is about risk differences between groups or time periods, the answer requires examination of multiple groups or multiple time periods; otherwise, a type III error can result. The assumption underlying the concept of the type III error is not that looking at interindividual differences is an error or that group differences can never be a reflection of interindividual differences; rather, it is that risk differences between individuals within a particular population may not have the same causes as the differences in the average risk between 2 different populations. '6 We examined 3 specific areas of public health research in which this problem occurs. They were chosen to serve as heuristics, and they do not represent the only areas in which these problems arise. In addition, the examples we used do not represent the full range of possible relationships among the risk factors for obesity and low birthweight. Nonetheless, we think they illustrate different consequences of examining the causes of interindividual variation within a population when interest is in rate differences between populations or time periods.
The focus on interindividual variation has value-laden and political implications because such analyses, implicitly or explicitly, consider ubiquitous exposures uninteresting, unchangeable, or outside the purview of epidemiologic consideration. If the effects of such exposures and contexts are not investigated, they are not as available for intervention. To examine such exposures requires their overt consideration and different sampling, measurement, and conceptual frameworks.
Research with potentially useful public health consequences requires consideration ofthe full range ofrisk factors at all levels of organization. At a minimum, restricting our focus to a particular level of organization provides a narrow knowledge base for intervention; at the extreme, type III errors can lead to research with little potential for significant public health consequences (e.g., research on interindividual differences in risk factors for homelessness provides an inadequate basis for interventions designed to significantly decrease the rate of homelessness). In either case, we need to rethink the issue of levels of organization and take seriously the problem of ubiquity-that is, the difficulty in detecting invariant causes. Causes that are invariant within populations or historical moments are precisely those that determine which interindividual differences are important and are likely to affect a population's health.33 An exclusive focus on interindividual differences leaves unanalyzed this important and consequential class of etiologic factors. D
